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In the study of fatigue, the effect of cyclic speed on the fatigue strength has been investigated at room temperature as well as at elevated temperatures.
In the fatigue at elevated temperatures and in corrosion fatigue, cyclic speed seems to have a considerable effect on the fatigue strength. In this study, the effect of cyclic speed on the change in residual stresses was, at first, investigated with plate specimens. Three cyclic speeds of 2000, 1000 and 780cpm were given to specimens. Specimens used were of quenched S45C steel and low-temperature quenched S35C steel.
Alternating stressing was given at two stress levels, below and above the fatigue limit, for both steels. The results obtained revealed that cyclic speed had a considerable effect on the change in residual stresses, and that the fading of residual stresses was larger under a lower cyclic speed.
It was found that the fading of residual stresses under a low cyclic speed was nearly in agreement with that under a high cyclic speed, when the equivalent number of stress cycles under the high cyclic speed obtained from the condition of an equal duration time was used. Since the inverse is also true, it may be concluded that the fading of residual stresses under any cyclic speed can be predicted from the known fading under a definite cyclic speed by using the equivalent number of stress cycles.
The fading of residual stresses is assumed to occur in a larger degree for soft material than for hard one. To confirm this experimentally, second investigation was made on the fading of residual stresses for two materials with different hardness. In the previous experiments on the residual stresses produced by shot peening treatment and also on those produced by plastic torsion, experimental formulas on the fading of surface residual stresses in the second stage were established. Materials used were S25C steel (shot peening) and S35C steel (plastic torsion), each having a smaller hardness than that of the material used in the previous experiment.
In choosing the stress levels of alternating stessing, alternating stress ratio (ratio of stress amplitude to the fatigue limit) was made the same for the two materials.
The results obtained verified the above mentioned assumption, that is, the fading of residual stresses occurred in a degree inversely proportional to the hardness number of the material.
Basing on these fading lines, experimental formulas for the fading of surface residual stresses involving the three variables of alternating stress ratio, cycle ratio and hardness number were established.
Moreover, to obtain experimental formulas which are applicable to a wider range of hardness, the results of the previous experiment on the residual stresses produced by carburizing and quenching, and a new experiment on the residual stresses produced by plastic tension were employed.
The calculated values from these formulas were compared with several experimental results obtained by other investigators, and the approximate applicability of these formulas to all cases was proved.
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